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METHOD FOR SELECTIVELY DEPOSITING attributed to a number of factors such as absorption and 
A CONDUCTIVE COATING OVER A reflection of light caused by various components of the 
PATTERNING COATING AND DEVICE device . 
INCLUDING A CONDUCTIVE COATING An OLED device can typically be classified as being 

5 either a " bottom - emission ” or “ top - emission ” device , 
CROSS REFERENCE TO RELATED depending on a relative direction in which light is emitted 

APPLICATIONS from the device . In a bottom - emission device , light gener 
ated as a result of a radiative recombination process is 

This application is a National Stage Entry of International emitted in a direction towards a base substrate of the device , 
Application No. PCT / IB2018 / 053499 , filed May 17 , 2018 , 10 whereas , in a top - emission device , light is emitted in a 
which claims the benefit of and priority to U.S. Provisional direction away from the base substrate . Accordingly , an 
Application No. 62 / 507,760 , filed May 17 , 2017 , and U.S. electrode that is proximal to the base substrate is generally 
Provisional Application No. 62 / 515,432 , filed Jun . made to be light transmissive ( e.g. , substantially transparent 
the contents of which are incorporated herein by reference in or semi - transparent ) in a bottom - emission device , whereas , 
their entireties . 15 in a top - emission device , an electrode that is distal to the 

base substrate is generally made to be light transmissive in 
TECHNICAL FIELD order to reduce attenuation of light . Depending on the 

specific device structure , either an anode or a cathode may 
The following generally relates to a method for depositing act as a transmissive electrode in top - emission and bottom 

a conductive coating on a surface . Specifically , the method 20 emission devices . 
relates to selective deposition of a conductive coating on a An OLED device also may be a double - sided emission 
surface using a patterning coating . device , which is configured to emit light in both directions 

relative to a base substrate . For example , a double - sided 
BACKGROUND emission device may include a transmissive anode and a 

25 transmissive cathode , such that light from each pixel is 
Organic light emitting diodes ( OLEDs ) typically include emitted in both directions . In another example , a double 

several layers of organic materials interposed between con- sided emission display device may include a first set of 
ductive thin film electrodes , with at least one of the organic pixels configured to emit light in one direction , and a second 
layers being an electroluminescent layer . When a voltage is set of pixels configured to emit light in the other direction , 
applied to electrodes , holes and electrons are injected from 30 such that a single electrode from each pixel is transmissive . 
an anode and a cathode , respectively . The holes and elec- In addition to the above device configurations , a trans 
trons injected by the electrodes migrate through the organic parent or semi - transparent OLED device also can be imple 
layers to reach the electroluminescent layer . When a hole mented , in which the device includes a transparent portion 
and an electron are in close proximity , they are attracted to which allows external light to be transmitted through the 
each other due to a Coulomb force . The hole and electron 35 device . For example , in a transparent OLED display device , 
may then combine to form a bound state referred to as an a transparent portion may be provided in a non - emissive 
exciton . An exciton may decay through a radiative recom- region between each neighboring pixels . In another 
bination process , in which a photon is released . Alterna- example , a transparent OLED lighting panel may be formed 
tively , an exciton may decay through a non - radiative recom- by providing a plurality of transparent regions between 
bination process , in which no photon is released . It is noted 40 emissive regions of the panel . Transparent or semi - transpar 
that , as used herein , internal quantum efficiency ( ICE ) will ent OLED devices may be bottom - emission , top - emission , 
be understood to be a proportion of all electron - hole pairs or double - sided emission devices . 
generated in a device which decay through a radiative While either a cathode or an anode can be selected as a 
recombination process . transmissive electrode , a typical top - emission device 
A radiative recombination process can occur as a fluo- 45 includes a light transmissive cathode . Materials which are 

rescence or phosphorescence process , depending on a spin typically used to form the transmissive cathode include 
state of an electron - hole pair ( namely , an exciton ) . Specifi- transparent conducting oxides ( TCOs ) , such as indium tin 
cally , the exciton formed by the electron - hole pair may be oxide ( ITO ) and zinc oxide ( ZnO ) , as well as thin films , such 
characterized as having a singlet or triplet spin state . Gen- as those formed by depositing a thin layer of silver ( Ag ) , 
erally , radiative decay of a singlet exciton results in fluo- 50 aluminum ( Al ) , or various metallic alloys such as magne 
rescence , whereas radiative decay of a triplet exciton results sium silver ( Mg : Ag ) alloy and ytterbium silver ( Yb : Ag ) 
in phosphorescence . alloy with compositions ranging from about 1 : 9 to about 9 : 1 
More recently , other light emission mechanisms for by volume . A multi - layered cathode including two or more 

OLEDs have been proposed and investigated , including layers of TCOs and / or thin metal films also can be used . 
thermally activated delayed fluorescence ( TADF ) . Briefly , 55 Particularly in the case of thin films , a relatively thin layer 
TADF emission occurs through a conversion of triplet thickness of up to about a few tens of nanometers contributes 
excitons into singlet excitons via a reverse inter system to enhanced transparency and favorable optical properties 
crossing process with the aid of thermal energy , followed by ( e.g. , reduced microcavity effects ) for use in OLEDs . How 
radiative decay of the singlet excitons . ever , a reduction in the thickness of a transmissive electrode 
An external quantum efficiency ( EQE ) of an OLED 60 is accompanied by an increase in its sheet resistance . An 

device may refer to a ratio of charge carriers provided to the electrode with a high sheet resistance is generally undesir 
OLED device relative to a number of photons emitted by the able for use in OLEDs , since it creates a large current 
device . For example , an EQE of 100 % indicates that one resistance ( IR ) drop when a device is in use , which is 
photon is emitted for each electron that is injected into the detrimental to the performance and efficiency of OLEDs . 
device . As will be appreciated , an EQE of a device is 65 The IR drop can be compensated to some extent by increas 
generally substantially lower than an IQE of the device . The ing a power supply level ; however , when the power supply 
difference between the EQE and the IQE can generally be level is increased for one pixel , voltages supplied to other 
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components are also increased to maintain proper operation the conductive coating , and the second initial sticking prob 
of the device , and thus is unfavorable . ability is different from the first initial sticking probability . 

In order to reduce power supply specifications for top- According to some embodiments , a method of selectively 
emission OLED devices , solutions have been proposed to depositing a conductive coating includes : ( 1 ) providing a 
form busbar structures or auxiliary electrodes on the devices . 5 substrate and a patterning coating covering a surface of the 
For example , such an auxiliary electrode may be formed by substrate ; ( 2 ) treating the patterning coating to form a first 
depositing a conductive coating in electrical communication region having a first initial sticking probability for a con 
with a transmissive electrode of an OLED device . Such an ductive coating material , and a second region having a auxiliary electrode may allow current to be carried more second initial sticking probability for the conductive coating effectively to various regions of the device by lowering a 10 material ; and ( 3 ) depositing the conductive coating material 
sheet resistance and an associated IR drop of the transmis to form the conductive coating covering the second region of sive electrode . the patterning coating . During fabrication of thin - film opto - electronic devices , According to some embodiments , a method of manufac selective deposition of fine features is typically achieved by using a shadow mask in conjunction with a physical vapor 15 turing an opto - electronic device includes : ( 1 ) providing a 
deposition ( PVD ) process , such as evaporation . For substrate including an emissive region and a non - emissive 
example , devices such as OLEDs are typically fabricated by region , the emissive region including : ( i ) a first electrode and 
selectively depositing various materials such as emitters a second electrode , and ( ii ) a semiconducting layer disposed 
through apertures of a shadow mask . While such deposition between the first electrode and the second electrode ; ( 2 ) 
process may be suitable for depositing organic materials , 20 depositing a patterning coating covering the emissive region 
shadow mask deposition may be highly undesirable for and the non - emissive region ; ( 3 ) treating a portion of the 
depositing other materials such as metals . For example , patterning coating covering the non - emissive region to 
since masks are typically metallic masks , they have a increase an initial sticking probability of the treated portion 
tendency to warp during a high - temperature deposition of the patterning coating ; and ( 4 ) depositing a conductive 
process , thereby distorting mask apertures and a resulting 25 coating covering the non - emissive region . 
deposition pattern . Furthermore , a mask is typically 
degraded through successive depositions , as a deposited BRIEF DESCRIPTION OF THE DRAWINGS 
material adheres to the mask and obfuscates features of the 
mask . Consequently , such a mask either should be cleaned Some embodiments will now be described by way of 
using time - consuming and expensive processes or should be 30 example with reference to the appended drawings wherein : 
disposed once the mask is deemed to be ineffective at FIG . 1 is a cross - sectional diagram illustrating a pattern producing a desired pattern , thereby rendering such process ing coating provided on a substrate surface according to one highly costly and complex . Accordingly , a shadow mask embodiment ; process may not be commercially feasible for depositing FIG . 2A is a cross - sectional diagram illustrating a treat materials such as metals for mass production of OLED 35 ment of a patterning coating according to one embodiment ; devices . FIG . 2B is a cross - sectional diagram illustrating a treat Another challenge of patterning a conductive coating onto ment of a patterning coating according to another embodi a surface through a shadow mask is that certain , but not all , ment ; patterns can be achieved using a single mask . As each 
portion of the mask is physically supported , not all patterns 40 FIG . 3 is a diagram illustrating a top view of the treated 
are possible in a single processing stage . For example , where patterning coating according to the embodiment of FIG . 2B ; 
a pattern specifies an isolated feature , a single mask pro FIG . 4 is a schematic diagram illustrating the deposition 
cessing stage typically cannot be used to achieve the desired of a conductive coating on the treated patterning coating of 
pattern . In addition , masks which are used to produce FIG . 3 according to one embodiment ; 
repeating structures ( e.g. , busbar structures or auxiliary 45 FIG . 5 is a diagram illustrating a top view of the treated 
electrodes ) spread across an entire device surface include a patterning coating and the conductive coating according to 
large number of perforations or apertures formed on the the embodiment of FIG . 4 ; 
masks . However , forming a large number of apertures on a FIG . 6 is a schematic diagram illustrating the deposition 
mask can compromise the structural integrity of the mask , of a conductive coating on the treated patterning coating of 
thus leading to significant warping or deformation of the 50 FIG . 3 according to another embodiment ; 
mask during processing which can distort a pattern of FIG . 7 is a diagram illustrating a top view of the treated 
deposited structures . patterning coating and the conductive coating according to 

In addition to the above , shadow masks used for high- the embodiment of FIG . 6 ; 
resolution patterning or patterning of fine features are gen FIG . 8 is a diagram illustrating a top view of the treated erally expensive and a pattern ( e.g. , aperture size and layout ) 55 patterning coating and the conductive coating according to cannot be readily reconfigured or changed . one embodiment ; 

FIG . 9 is a schematic diagram illustrating a cross - sec SUMMARY tional view of an active matrix OLED device at one stage of 
According to some embodiments , a device includes : ( 1 ) a 60 fabrication according to an embodiment ; 

substrate ; ( 2 ) a patterning coating covering at least a portion FIG . 10 is a schematic diagram illustrating a cross 
of the substrate , the patterning coating including a first sectional view of the active matrix OLED device at another 
region and a second region ; and ( 3 ) a conductive coating stage of fabrication according to the embodiment of FIG . 9 ; 
covering the second region of the patterning coating , FIG . 11 is a schematic diagram illustrating a cross 
wherein the first region has a first initial sticking probability 65 sectional view of the active matrix OLED device at yet 
for a material of the conductive coating , the second region another stage of fabrication according to the embodiment of 
has a second initial sticking probability for the material of FIG . 9 ; 
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FIG . 12 is a schematic diagram illustrating a cross- jecting the first region or the second region to an electro 
sectional view of the active matrix OLED device at yet magnetic radiation . In some embodiments , the electromag 
another stage of fabrication according to the embodiment of netic radiation is ultraviolet radiation or extreme ultraviolet 
FIG . 9 ; radiation . 
FIG . 13 is a schematic diagram illustrating a top view of 5 As used herein , a patterning coating refers to a coating or 

a portion of an active matrix OLED device according to one a layer of a material having a surface which , upon being 
embodiment ; treated , allows a material for forming a conductive coating 
FIG . 14 is a schematic diagram illustrating a top view of ( e.g. , a conductive coating material ) to be selectively depos 

a portion of an active matrix OLED device according to ited on a portion thereof . In some embodiments , the pat 
another embodiment ; 10 terning coating may be formed by a patterning material , 
FIG . 15 is schematic diagram illustrating a cross - sectional which , upon being treated , exhibits a different affinity 

view of an active matrix OLED device according to an towards deposition of the conductive coating material . For 
embodiment ; example , a patterning coating may exhibit a relatively low 
FIG . 16 is a schematic diagram illustrating a top view of affinity towards deposition of the conductive coating mate 

a portion of an active matrix OLED device according to one 15 rial when the patterning coating is untreated , but may exhibit 
embodiment ; a relatively high affinity towards deposition of the conduc 
FIG . 17 is a schematic diagram illustrating a cross- tive coating material upon being treated . In another example , 

sectional view of the active matrix OLED device according a patterning coating may exhibit a relatively high affinity 
to the embodiment of FIG . 16 ; towards deposition of the conductive coating material when 
FIG . 18 is a schematic diagram illustrating a cross- 20 the patterning coating is untreated , but may exhibit a rela 

sectional profile around an interface of a first region and a tively low affinity towards deposition of the conductive 
second region of a patterning coating according to one coating material upon being treated . For example , the con 
embodimen ductive coating material may be , or may include , a metallic 
FIG . 19 is a schematic diagram illustrating a cross material or a metal - based material . 

sectional profile around an interface of a first region and a 25 One measure of affinity of a surface is an initial sticking 
second region of a patterning coating according to one probability of the surface for a material for forming a 
embodiment ; conductive coating , such as magnesium . For example , a 
FIG . 20 is a schematic diagram illustrating a cross- region of a patterning coating exhibiting relatively low 

sectional profile around an interface of a first region and a affinity with respect to the material for forming the conduc 
second region of a patterning coating according to one 30 tive coating can refer to a region having a surface which 
embodiment ; and exhibits a relatively low initial sticking probability for an 
FIG . 21 is a schematic diagram illustrating a cross- evaporated flux of the conductive coating material , such that 

sectional profile around an interface of a first region and a deposition of the conductive coating on the surface is 
second region of a patterning coating according to one inhibited due to nucleation inhibiting property of such 
embodiment . 35 region of the patterning coating . A region of the patterning 

coating exhibiting relatively high affinity with respect to the 
DETAILED DESCRIPTION material for forming the conductive coating can refer to a 

region having a surface which exhibits a relatively high 
It will be appreciated that for simplicity and clarity of initial sticking probability for the evaporated flux of the 

illustration , where considered appropriate , reference numer- 40 conductive coating material , such that deposition of the 
als may be repeated among the figures to indicate corre- conductive coating on the surface is relatively facilitated due 
sponding or analogous components . In addition , numerous to nucleation promoting property of such region of the 
specific details are set forth in order to provide a thorough patterning coating . As used herein , the terms “ sticking 
understanding of example embodiments described herein . probability ” and “ sticking coefficient ” may be used inter 
However , it will be understood by those of ordinary skill in 45 changeably . Another measure of nucleation inhibiting or 
the art that the example embodiments described herein may nucleation promoting property of a surface is an initial 
be practiced without some of those specific details . In other deposition rate of a metallic material , such as magnesium , 
instances , certain methods , procedures and components on the surface relative to an initial deposition rate of the 
have not been described in detail so as not to obscure the metallic material on another ( reference ) surface , where both 
example embodiments described herein . 50 surfaces are subjected or exposed to an evaporation flux of 

In one aspect according to some embodiments , a method the metallic material . 
for selectively depositing a conductive coating on a portion As used herein , the terms “ evaporation ” and “ sublima 
of a surface is provided . In some embodiments , the method tion ” are interchangeably used to generally refer to deposi 
is performed in the context of a manufacturing method of an tion processes in which a source material is converted into 
opto - electronic device . In some embodiments , the method is 55 a vapor ( e.g. , by heating ) to be deposited onto a target 
performed in the context of a manufacturing method of surface in , for example , a solid state . 
another device . In some embodiments , the method includes As used herein , a surface ( or a certain area of the surface ) 
depositing a patterning coating on a surface of a substrate . which is “ substantially free of ” or “ is substantially uncov 
The method also includes treating the patterning coating to ered by ” a material refers to a substantial absence of the 
form a first region having a first initial sticking probability , 60 material on the surface ( or the certain area of the surface ) . 
and a second region having a second initial sticking prob- Specifically regarding a conductive coating , one measure of 
ability . The conductive coating is then deposited to cover the an amount of a conductive coating material on a surface is 
second region of the patterning coating . In some embodi- a light transmittance , since electrically conductive materials , 
ments , a material of the conductive coating includes mag- such as metals including magnesium , attenuate and / or 
nesium . The second initial sticking probability may be 65 absorb light . Accordingly , a surface can be deemed to be 
higher than the first initial sticking probability . In some substantially free of an electrically conductive material if the 
embodiments , treating the patterning coating includes sub- light transmittance is greater than 90 % , greater than 92 % , 
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greater than 95 % , or greater than 98 % in the visible portion heating the patterning coating 110 or portions thereof to 
of the electromagnetic spectrum . Another measure of an modify the affinity or initial sticking coefficient . For 
amount of a material on a surface is a percentage coverage example , the second region 114 of the patterning coating 110 
of the surface by the material , such as where the surface can may be treated by localized heating or by being exposed to 
be deemed to be substantially free of the material if the 5 infrared ( IR ) radiation . The electromagnetic radiation for 
percentage coverage by the material is no greater than 10 % , treating the patterning coating 110 may be provided , for 
no greater than 8 % , no greater than 5 % , no greater than 3 % , example , by a laser . For example , the laser may be config 
or no greater than 1 % . Surface coverage can be assessed ured to emit an electromagnetic radiation having a wave 
using imaging techniques , such as using transmission elec- length from UV ( e.g. , about 10 nm ) to microwave ( e.g. , 
tron microscopy , atomic force microscopy , or scanning 10 about 1 m ) . It may be particularly advantageous in some 
electron microscopy . applications to conduct the treatment of the patterning 
As used herein , the term " crystallinity ” refers to the coating 110 using a laser , since a variety of different patterns 

degree of structural order which exists within a material . A may typically be achieved with little to no modification of an 
crystalline material is generally a material exhibiting rela- equipment set up . Furthermore , lasers such as single - fre 
tively high degree of structural order , and a non - crystalline 15 quency lasers typically have a relatively narrow linewidth , 
or amorphous material is generally a material exhibiting thus facilitating targeted and controlled modification of 
relatively low degree of structural order . properties ( e.g. , affinity or initial sticking coefficient ) of a 

FIG . 1 is a diagram illustrating a patterning coating 110 treated region of the patterning coating 110. Additionally , a 
provided on a surface of a substrate 100 according to one relatively small beam diameter may be achieved for many 
embodiment . For example , the patterning coating 110 may 20 laser systems , thus allowing patterning of relatively fine 
be formed by a physical vapor deposition process ( e.g. , features using such systems . 
evaporation ) , a micro - contact transfer printing process , or In other embodiments , the patterning coating 110 may be 
other processes and techniques including but not limited to treated by subjecting a portion of the patterning coating 110 
photolithography , printing ( including ink or vapor jet print- to ionizing radiation or bombardment of particles . For 
ing and reel - to - reel printing ) , organic vapor phase deposi- 25 example , the patterning coating 110 may be treated by 
tion ( OVPD ) , laser induced thermal imaging ( LITI ) pattern- selectively bombarding a portion of the patterning coating 
ing , and combinations thereof . 110 with energetic subatomic particles ( including electrons ) , 

In FIG . 2A , portions of the patterning coating 110 is ions , and / or atoms . The particles may be provided as a 
treated to produce a first region 112 ( or a set of first regions collimated beam , or may be uncollimated . For example , the 
112 ) exhibiting a first affinity or first initial sticking coeffi- 30 patterning coating 110 may be treated by selectively expos 
cient towards deposition of a conductive coating material , ing portions of the patterning coating 110 to an electron 
and a second region 114 ( or a set of second regions 114 ) beam . Referring to FIG . 2A , the second region 114 of the 
exhibiting a second affinity or second initial sticking coef- patterning coating may be subjected to an ionization radia 
ficient towards deposition of the conductive coating material tion or bombardment of particles to modify the affinity or the 
which is different from the first affinity or first initial sticking 35 initial sticking coefficient of the patterning coating 110 in the 
coefficient . In the embodiment illustrated in FIG . 2A , the second region 114. For example , the affinity or the initial 
second region 114 is selectively treated to enhance or sticking probability of the second region 114 after the 
increase the affinity or initial sticking coefficient of the treatment may be higher than the affinity or the initial 
second region 114 relative to that of the first region 112. In sticking coefficient of the untreated first region 112. Alter 
other words , the second affinity or second initial sticking 40 natively , in another example , the affinity or the initial 
coefficient is greater than the first affinity or first initial sticking coefficient of the second region 114 after the treat 
sticking coefficient . For example , the second region 114 of ment may be lower than the affinity or the initial sticking 
the patterning coating 110 may be treated by selectively coefficient of the untreated first region 112 . 
exposing the second region 114 to an electromagnetic radia- Without wishing to be bound by a particular theory , it is 
tion . The electromagnetic radiation may , for example , be 45 postulated that subjecting the patterning coating 110 to a 
ultraviolet ( UV ) radiation or extreme ultraviolet ( EUV ) treatment may modify the patterning coating 110 to result in 
radiation . For example , UV radiation may have a wave- a different affinity towards deposition of a conductive coat 
length from about 10 nm to about 400 nm , and EUV ing material thereon . 
radiation may have a wavelength from about 10 nm to about For example , it has now been observed that , at least in 
124 nm . Additional examples of radiation wavelength 50 some cases , a patterning coating having a relatively high 
include a wavelength of about 436 nm corresponding to crystallinity ( or high degree of crystallinity ) exhibits higher 
g - line , a wavelength of about 405 nm corresponding to affinity towards deposition of a conductive coating material 
h - line , a wavelength of about 365 nm corresponding to ( e.g. , substantially pure magnesium ) compared to the pat 
i - line , a wavelength of about 248 nm corresponding to terning coating having a relatively low crystallinity ( or low 
Krypton fluoride ( KrF ) lasers , a wavelength of about 193 nm 55 degree of crystallinity ) . Accordingly , in some embodiments , 
corresponding to Argon fluoride ( ArF ) lasers , and a wave- a patterning coating having a relatively low crystallinity may 
length of about 13.5 nm corresponding to EUV light sources . be provided on a surface of a substrate . The patterning 
An electromagnetic radiation having other wavelength ( s ) coating may then be treated to increase the crystallinity in a 
may be used in other examples . For example , a wavelength treated region of the patterning coating . After being treated , 
of the electromagnetic radiation may be from UV ( e.g. , 60 the patterning coating may exhibit greater crystallinity in the 
about 10 nm ) to microwave ( e.g. , about 1 m ) . For example , treated region compared to an untreated region . The treated 
the wavelength of the electromagnetic radiation may be patterning coating may then be subjected to an evaporated 
from about 10 nm to about 500 nm , from about 100 nm to flux of the conductive coating material to cause selective 
about 500 nm , from about 200 nm to about 400 nm , from deposition of the conductive coating material over the 
about 250 nm to about 390 nm , from about 300 nm to about 65 treated region of the patterning coating . In some embodi 
390 nm , or from about 320 nm to about 370 nm . In another ments , the patterning coating may be non - crystalline or 
example , treating the patterning coating 110 may include amorphous prior to treatment . In such embodiments , the 
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patterning coating may be selectively treated to form crys- In another example , a patterning coating having a surface 
talline regions , such that a conductive coating material may with a relatively high affinity or initial sticking probability 
be selectively deposited on a crystalline region of the for deposition of a conductive coating material may be 
patterning coating , while inhibiting deposition of the con- provided on a substrate surface . The patterning coating may 
ductive coating material on a non - crystalline or amorphous 5 then be treated to react or modify a patterning coating 
region of the patterning coating . Examples of treatments material in a treated region of the patterning coating , thus 
which may be used to modify the crystallinity include , but decreasing the affinity or initial sticking coefficient of the 
are not limited to , annealing ( e.g. , laser annealing ) , heating , patterning coating material in the treated region . For 
exposure to electromagnetic radiation , and combinations example , the patterning coating may be treated to physically 
thereof . For example , a region of the patterning coating may 10 or chemically modify the treated region of the patterning 
be treated by selectively heating the region above a pattern- coating , thus decreasing the affinity or initial sticking coef 
ing coating material's glass transition temperature ( Tg ) . In a ficient of the patterning coating . The treated patterning 
further example , the region may be gradually cooled to coating may then be subjected to an evaporated flux of the 
allow the material to crystallize at a controlled rate . In conductive coating material to cause selective deposition of 
another example , a region of the patterning coating may be 15 the conductive coating material over an untreated region of 
treated by selectively heating the region above the patterning the patterning coating . 
coating material's melting temperature ( Tm ) . Examples of treatments which may be used to react or 

In another embodiment , a patterning coating having a modify the patterning coating material include , but are not 
relatively high crystallinity may be provided on a surface of limited to , heating , exposure to electromagnetic radiation or 
a substrate . The patterning coating may then be treated to 20 ionizing radiation , bombardment of particles such as elec 
decrease the crystallinity in a treated region of the patterning trons , exposure to plasma treatment , exposure to chemical 
coating . Accordingly , after the treatment , the patterning sensitizing agent , and combinations thereof . 
coating may exhibit lower crystallinity in the treated region Without wishing to be bound by any particular theory , it 
compared to an untreated region . The treated patterning is postulated that subjecting a patterning coating to electro 
coating may then be subjected to an evaporated flux of a 25 magnetic radiation such as UV radiation or EUV radiation 
conductive coating material to cause selective deposition of may cause a compound used to form the patterning coating 
the conductive coating material over the untreated region of to be reacted , thus removing or modifying certain functional 
the patterning coating . For example , the untreated region of groups or terminal groups present in such compound . For 
the patterning coating may be substantially crystalline , and example , such treatment may cause dissociation of certain 
the treated region of the patterning coating may be substan- 30 functional groups , terminal groups , or complex present in 
tially non - crystalline or amorphous . such compound . For example , an electromagnetic radiation 

While the above example has been described in relation to may be used to break bonds ( e.g. , covalent , ionic , and / or 
a patterning coating wherein the patterning coating exhibits dative bonds ) of the compound , or react certain species or 
higher affinity towards deposition of a conductive coating functional groups of the compound to cause a change in the 
material when the crystallinity is relatively high , it will be 35 affinity or initial sticking probability towards deposition of 
appreciated that a similar process may be used to achieve a conductive coating material . In another example , irradiat 
selective deposition using a patterning coating wherein the ing the compound may result in formation of additional 
patterning coating exhibits lower affinity towards deposition bonds or incorporation of an additional atom or molecule 
of a conductive coating material when the crystallinity is into the compound ( e.g. , through reacting with another 
relatively high . In other examples , a treated region may 40 species or identical species ) , thus modifying the character 
exhibit lower affinity or initial sticking probability for depo- istics and the affinity of the patterning coating towards 
sition of the conductive coating material , thus resulting in deposition of the conductive coating material . In yet another 
selective deposition of the conductive coating material over example , treating the patterning coating may cause a pat 
untreated region of the patterning coating . terning coating material to cross - link , thus modifying the 

It has also been postulated that the presence of certain 45 characteristics and properties of the patterning coating mate 
functional groups or terminal groups in a patterning coating rial . In yet another example , treating the patterning coating 
material or compound may significantly affect the affinity or may cause monomers of a patterning coating material to 
initial sticking coefficient of a patterning coating towards polymerize , thus modifying the characteristics and proper 
deposition of a conductive coating material . Accordingly , in ties of the patterning coating material . In yet another 
some embodiments , a region or portion of the patterning 50 example , the patterning coating material may be cross 
coating may be treated to react or modify the patterning linked prior to treatment , and , by subjecting the material to 
coating material . treatment ( e.g. , irradiation by electromagnetic radiation ) , the 

In one example , a patterning coating having a surface with material become uncross - linked , thus modifying the char 
relatively low affinity or initial sticking probability for acteristics and properties of the patterning coating material . 

deposition of a conductive coating material may be provided 55 In a further example , uncross - linked materials may option 
on a substrate surface . The patterning coating may then be ally be removed , for example by dissolving using a solvent 
treated to react or modify a patterning coating material in a or by plasma cleaning , prior to deposition of a conductive 
treated region of the patterning coating , thus increasing the coating . In yet another example , treating the patterning 
affinity or initial sticking coefficient of the patterning coating coating may induce a change in conformation of the com 
material in the treated region . For example , the patterning 60 pound used to form such patterning coating . For example , 
coating may be treated to physically or chemically modify treating the patterning coating may induce the compound 
the treated region of the patterning coating , thus increasing forming the patterning coating to transition from a first 
the affinity or initial sticking coefficient of the patterning conformer to a second conformer . The first confirmer and the 
coating . In this way , the patterning coating may be subjected second confirmer may exhibit different affinity or initial 
to an evaporated flux of the conductive coating material to 65 sticking probability towards deposition of a conductive 
cause selective deposition of the conductive coating material coating material . For example , such transition from a first 
over the treated region of the patterning coating . conformer to a second conformer may be induced by treat 
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ing the patterning coating by exposure to electromagnetic a higher concentration of an oxygen species may exhibit a 
radiation , such as UV radiation for example . higher affinity or initial sticking probability than an 

It is further postulated that similar changes to a patterning untreated region of the patterning coating . In some embodi 
coating material ( e.g. , breaking or forming bonds , cross- ments , the patterning coating includes or is formed by an 
linking , and so forth ) may be caused by other treatments 5 organic material such as , for example , an organic compound . 
including heating , ionizing radiation , and bombardment of Without wishing to be bound by any particular theory , it is 
particles . Furthermore , especially in embodiments where an postulated that oxidation of the patterning coating through 
ionizing radiation is used to treat a patterning coating , such treatment causes certain oxygen species to chemically bond 
treatment may cause electrons to be removed from atom ( s ) to a portion of the patterning coating material . For example , 
of a patterning coating material , thus modifying the affinity 10 such oxygen species may chemically bond to a carbon atom 
or initial sticking coefficient of the patterning coating . of the patterning coating material , thus forming a C / O 

Referring to FIG . 2A , the patterning coating 110 may be bond and / or a C – OH bond , for example . It is further 
treated under various conditions and environments . For postulated that the presence of such C_0 bond and / or a 
example , the patterning coating 110 may be treated in air , C_OH bond , particularly when formed on a surface of the 
inert gas , in vacuum , or in the presence of a chemical 15 treated patterning coating , may increase the affinity or initial 
sensitizing agent or other reactive agents . For example , the sticking probability of the patterning coating with respect to 
patterning coating 110 may be treated in the presence of a material for forming a conductive coating . Accordingly , in 
oxygen and / or water , such as in air . In other examples , the some embodiments , the patterning coating includes , or is 
patterning coating 110 may be treated in inert gas ( such as , formed by , a patterning coating material which absorbs light 
for example , nitrogen and / or argon environment ) or in a 20 having certain wavelength ( s ) , such as for example UV 
vacuum ( such as , for example , high vacuum or ultrahigh radiation . For example , the patterning coating material may 
vacuum ) . In another example , the patterning coating 110 absorb light having a wavelength less than about 500 nm , 
may be treated in the presence of a chemical sensitizing less than about 450 nm , less than about 430 nm , less than 
agent or a reactive species to cause a chemical reaction . about 420 nm , less than about 400 nm , less than about 390 
Examples of such chemical sensitizing agents and reactive 25 nm , less than about 380 nm , less than about 370 nm , less 
species include halogens such as fluorine , chlorine , bromine , than about 350 nm , or less than about 330 nm . For example , 
and iodine , halogen - containing species , and volatile small the patterning coating material may absorb light having a 
molecules ( which may be in a liquid or a gaseous form , for wavelength from about 300 nm to about 450 nm , from about 
example ) 330 nm to about 430 nm , from about 350 nm to about 400 

It will be appreciated that , particularly in cases where the 30 nm , or from about 350 nm to about 380 nm . As would be 
treatment is conducted by exposing a patterning coating to understood , the absorption wavelength of a material may be 
an electromagnetic radiation , the spectrum of the radiation determined using analytical techniques such as ultraviolet 
may be tuned to produce the desired treatment effect . For visible ( UV - Vis ) spectroscopy . In some embodiments , a 
example , particularly in the case of lasers , a wavelength of patterning coating includes an aromatic compound which , 
a radiation emitted by a laser may be tuned to match the 35 upon being treated , chemically reacts such that oxygen 
energy to form or break particular bond ( s ) of a compound . species are chemically bonded to one or more carbon atoms 
More generally , the wavelength of an electromagnetic radia- forming an aromatic functional group of the compound . In 
tion used for treatment may be tuned to match the energy to some embodiments , a patterning coating includes polycyclic 
induce a particular chemical reaction for modifying the aromatic compounds . 
initial sticking probability of the patterning coating in a 40 In another example , a patterning coating may be treated to 
treated region . produce the patterning coating including a first region hav 

In some embodiments , a patterning coating includes a ing a relatively low density of defects and a second region 
patterning coating material which absorbs light having cer- having a relatively high density of defects . For example , the 
tain wavelength ( s ) . Specifically , the patterning coating second region may be treated to increase the density of 
material may exhibit molecular electronic transitions in 45 defects on a surface of the patterning coating , while the first 
which electrons are excitable from a first energy level to a region may be left untreated . In another example , the first 
second energy level , and the energy difference between the region may be treated to decrease the density of defects on 
first energy level and the second energy level may corre- the surface of the patterning coating , while the second region 
spond to the absorption wavelength . In some embodiments , may be left untreated . For example , the density of surface 
the patterning coating may be treated by exposing the 50 defects may be characterized by measuring the surface 
patterning coating to an electromagnetic radiation having a roughness , and / or density of impurities present on the sur 
wavelength substantially corresponding to , or matching , the face . 
absorption wavelength of the patterning coating material . In some embodiments , a patterning coating includes two 
Without wishing to be bound by any particular theory , it is or more different materials . For example , the patterning 
postulated that for a patterning coating formed by certain 55 coating may be formed by depositing two or more different 
patterning coating materials , treating the patterning coating materials , which upon being treated , react with one another 
by exposing the patterning coating to an electromagnetic to change the affinity or initial sticking coefficient of the 
radiation having a wavelength substantially corresponding patterning coating . The two or more different materials may 
to the absorption wavelength of a patterning coating material be deposited as separate layers , or as a single layer formed 
in air may cause the patterning coating to undergo an 60 by intermixing the two or more different materials . For 
oxidation reaction , thereby increasing the concentration of example , treating a portion of such patterning coating may 
an oxygen species in a treated portion or region of the cause the materials to chemically react with one another , or 
patterning coating . Examples of oxygen species include cause the molecular structure of the material disposed at or 
oxygen , hydroxyl group , and other species which includes or proximal to a surface of the patterning coating to become 
incorporates an oxygen atom . It has now been found that , at 65 reoriented , thus modifying the properties of the patterning 
least for some patterning coating materials , the region of the coating . In some embodiments , an average molecular weight 
patterning coating which has been treated and thus includes of a first material in a first region ( having a lower affinity for 
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a conductive coating material ) of such patterning coating is photomask , which is configured to reflect a portion of the 
different from an average molecular weight of a second light incident on the photomask 150 while inhibiting the 
material in a second region ( having a greater affinity for the remainder of the light from being reflected , thus producing 
conductive coating material ) of such patterning coating . In a pattern . Various optical elements may be arranged between 
some embodiments , the average molecular weight of the 5 a light source and the photomask 150 , and / or between the 
first material is less than the average molecular weight of the photomask 150 and the substrate 100. Other elements such second material , such as , for example , about 95 % or less , as a pellicle and alignment systems may also be provided . 
about 90 % or less , or about 85 % or less . In embodiments wherein the patterning coating 110 is In some embodiments , a patterning coating includes treated by exposure to ionization radiation and / or bombard materials which self - assemble . For example , the patterning 10 ment of particles ( e.g. , electrons ) , a similar mask as the one coating may include copolymers which self - assemble to depicted in FIG . 2B may be used to selectively subject result in a repeating pattern . Examples of such copolymers 
include , but are not limited to , block copolymers such as portions of the patterning coating 110 to such treatment . 
diblock copolymers and triblock copolymers . In some cases , FIG . 3 illustrates a top view of the treated patterning 
a patterning coating material may self - assemble to form á 15 coating 110 following the stage illustrated in FIG . 2B . As 
repeating pattern upon being subjected to a treatment . illustrated , the second region 114 may be formed as a 
Examples of such treatment include , for example , adjust plurality of discrete regions ( e.g. , circular regions ) that are 
ment of the temperature and / or the pH . In other cases , the separated from one another by the first region 112 that may 
patterning coating material may self - assemble upon being be formed as a continuous region . It will be appreciated that , 
deposited onto a surface , and thus may not be subjected to 20 while the second region 114 is illustrated as being circular in 
a treatment . As would be understood , the patterning coating shape in FIG . 3 , the specific shape , size , and configuration 
formed by self - assembled materials may contain regions of the second region 114 may vary depending on the 
which exhibit different affinity or initial sticking coefficient photomask 150 and thus may be varied in other embodi 
with respect to deposition of a conductive coating material . ments . 
Specifically , the patterning coating formed by self - assembly 25 Once the patterning coating 110 has been treated , the 
may exhibit a repeating pattern of regions with relatively surface of the treated patterning coating 110 may be sub 
low affinity or initial sticking coefficient disposed adjacent jected to a vapor flux of an evaporated conductive coating to regions with relatively high affinity or initial sticking material . FIG . 4 illustrates a stage of subjecting the treated coefficient . patterning coating 110 to an evaporated flux to cause selec 

In some embodiments , a patterning coating may be 30 tive deposition of a conductive coating 121 thereon . As treated by removing a portion or region of the patterning explained above , since the second region 114 exhibits higher coating to expose an underlying surface . For example , a affinity or initial sticking probability compared to the first portion of the patterning coating may be ablated to remove 
the material forming such portion of the patterning coating . region 112 , the conductive coating 121 is selectively depos 
In this way , the surface underlying the patterning coating 35 ited over the second region 114 of the patterning coating 
may be exposed . Such exposed underlying surface may have 110. More specifically in FIG . 4 , a metal source 410 directs 
a different affinity or initial sticking probability than the the evaporated conductive coating material such that it is 
patterning coating , and thus selective deposition of a con incident on both the first region 112 and the second region 
ductive coating may be conducted . 114 of the patterning coating 110. However , since the first 
FIG . 2B illustrates a stage of treating the patterning 40 region 112 of the patterning coating 110 exhibits a relatively 

coating 110 wherein a photomask 150 is used to selectively low initial sticking coefficient compared to that of the second 
expose regions of the patterning coating 110. Specifically in region 114 , the conductive coating 121 selectively deposits 
FIG . 2B , the photomask 150 having a plurality of apertures onto areas corresponding to the second region 114 of the 
is used to block or inhibit an electromagnetic radiation from patterning coating 110. This is further illustrated in FIG . 5 , 
being incident on the first region 112 of the patterning 45 which shows a top view of a device following the stage of 
coating 110 , while allowing passage of the electromagnetic FIG . 4. In FIG . 5 , the conductive coating 121 is deposited 
radiation through the apertures to selectively treat the second onto the areas corresponding to the second region 114 of the 
region 114. In some embodiments , the photomask 150 may patterning coating 110 , while the first region 112 is substan 
be in physical contact with a portion of the substrate and / or tially free of the conductive coating material . 
the patterning coating 110 , such that there is substantially no 50 In some embodiments , the deposition of the patterning 
gap provided between the photomask 150 and the surface of coating 110 and / or the conductive coating 121 may be 
the patterning coating 110. In some embodiments , the pho- conducted using an open - mask or mask - free deposition 
tomask 150 and the surface of the patterning coating 110 process . 
may be spaced apart from one another such that the photo- It will be appreciated that an open mask used for depo 
mask 150 and the patterning coating 110 are not in physical 55 sition of any of various layers or coatings , including the 
contact with one another . In some embodiments , optical patterning coating 110 and the conductive coating 121 , may 
elements such as lens , reflectors , focusing elements , and / or “ mask ” or prevent deposition of a material on certain 
mirrors may be used to project the pattern of the photomask regions of the substrate 100. However , unlike a fine metal 
150 onto the patterning coating 110. For example , such mask ( FMM ) used to form relatively small features with a 
optical elements may be arranged in the optical path of the 60 feature size on the order of tens of microns or smaller , a 
electromagnetic radiation to transmit or reflect such radia- feature size of an open mask is generally comparable to the 
tion . In some embodiments , the photomask 150 may be a size of a device being manufactured . For example , the open 
transmission - type photomask , which is configured to permit mask may mask edges of a display device during manufac 
a portion of the light incident on the photomask 150 to be turing , which would result in the open mask having an 
transmitted therethrough while inhibiting the remainder of 65 aperture that approximately corresponds to a size of the 
light from being transmitted to produce a pattern . In some display device ( e.g. , about 1 inch for micro - displays , about 
embodiments , the photomask 150 may be a reflection - type 4-6 inches for mobile displays , about 8-17 inches for laptop 
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or tablet displays , and so forth ) . For example , the feature ditions to form regions having different affinity or initial 
size of an open mask may be on the order of about 1 cm or sticking coefficients . For example , a first region of the 
greater . patterning coating 110 may be subjected to a first treatment 
FIG . 6 illustrates another embodiment wherein the depo- to increase the affinity or initial sticking coefficient of the 

sition of the conductive coating 121 is conducted by sub- 5 first region , while a second region of the patterning coating 
jecting the surface of the treated patterning coating 110 to a 110 may be subjected to a second treatment to decrease the 
metal vapor flux that is incident on the surface of patterning affinity or initial sticking coefficient of the second region . In coating 110 at a non - normal glancing angle . Since it is another example , a first region of the patterning coating 110 postulated that the angle at which the metal vapor flux is may be subjected to a first treatment to decrease the affinity incident on the surface of the treated patterning coating 110 10 or initial sticking coefficient of the first region , while a affects the growth mode , and more specifically the lateral 
growth mode of the conductive coating 121 , the conductive second region of the patterning coating 110 may be sub 
coating 121 formed in this way may coat at least a portion jected to a second treatment to increase the affinity or initial 
of the first region 112. For example , the formation of the sticking coefficient of the second region . 
conductive coating 121 may be confined to areas corre- 15 It will also be appreciated that the patterning coating 110 
sponding to the second region 114 during the initial stages may be subjected to various multi - treatment stages , wherein 
of the deposition . However , as the conductive coating 121 the patterning coating 110 is subjected to two or more 
becomes thicker , the conductive coating 121 may grow treatment stages prior to being subjected to a vapor flux of 
laterally in the direction substantially parallel to the surface an evaporated conductive coating material . For example , the 
of the patterning coating 110 , such that the conductive 20 treated patterning coating 110 may be subjected to wet 
coating 121 covers or coats at least a portion of the first processes using solvents or plasma - based processes to 
region 112. Depending on the relative size and configuration remove portions of the treated patterning coating 110. In a 
of the first region 112 and the second region 114 as well as further example , a treated region of the patterning coating 
the deposition parameter of the conductive coating 121 , in at 110 may be removed using such processes to uncover an 
least some embodiments , the conductive coating 121 may 25 underlying surface . In another example , an untreated region 
exhibit sufficient lateral growth to bridge or cover the first of the patterning coating 110 may be removed using such 
region 112 disposed between neighboring areas of the sec- processes to uncover the underlying surface . 
ond region 114. FIG . 7 illustrates an example of a top view Coatings , including a patterning coating and a conductive 
of the conductive coating 121 formed by such process , coating , may be used to fabricate an electronic device in 
wherein the conductive coating 121 is formed as strips over 30 some embodiments . An example of such device is an opto 
the patterning coating 110 . electronic device . An opto - electronic device generally 

It will be appreciated that the patterning coating 110 may encompasses any device that converts electrical signals into 
be treated to create various different shapes , sizes , and photons or vice versa . As an organic opto - electronic 
configurations of regions with varying degrees of affinity or device can encompass any opto - electronic device where one 
initial sticking coefficient with respect to deposition of the 35 or more active layers of the device are formed primarily of 
conductive coating material . For example , the patterning an organic material , and , more specifically , an organic 
coating 110 may be treated to create a grid - like pattern of a semiconductor material . Examples of organic opto - elec 
region exhibiting relatively high affinity or initial sticking tronic devices include , but are not limited to , OLED devices 
coefficient . and organic photovoltaic ( OPV ) devices . 
FIG . 8 illustrates one embodiment wherein the patterning 40 In some embodiments , an organic opto - electronic device 

coating 110 has been treated to create such grid - like pattern , is an OLED device , wherein an organic semiconducting 
and the surface of the patterning coating 110 is subjected to layer includes an electroluminescent layer , which may also 
a metal vapor flux to selectively deposit the conductive be referred to as an emissive layer . In some embodiments , 
coating 121 thereon . As illustrated , the patterning coating the organic semiconducting layer may include additional 
110 encompasses regions 110 ' which are substantially free of 45 layers , such as an electron injection layer , an electron 
the conductive coating material . In some embodiments , the transport layer , a hole transport layer , and / or a hole injection 
patterning coating 110 and the conductive coating 121 layer . For example , the hole injection layer may be formed 
illustrated in FIG . 8 may be disposed over an active - matrix using a hole injection material which generally facilitates the 
OLED ( AMOLED ) device such that the conductive coating injection of holes by the anode . The hole transport layer may 
121 acts as an auxiliary electrode . For example , the con- 50 be formed using a hole transport material , which is generally 
ductive coating 121 may be disposed over non - emissive a material that exhibits high hole mobility . The electrolu 
regions of the AMOLED device and be in electrical contact minescent layer may be formed , for example , by doping a 
with a common cathode , such that the conductive coating host material with an emitter material . The emitter material 
121 acts as an auxiliary electrode to reduce the sheet may be a fluorescent emitter , a phosphorescent emitter , or a 
resistance of the common cathode . In such example , the 55 TADF emitter , for example . A plurality of emitter materials 
emissive regions of the AMOLED device ( e.g. , the pixels or may also be doped into the host material to form the 
subpixels ) may be located in regions 110 ' , such that the electroluminescent layer . The electron transport layer may 
emissive regions remain substantially free of the conductive be formed using an electron transport material which gen 
coating material . Further details of such embodiments are erally exhibits high electron mobility . The electron injection 
described , for example , in Applicant's co - pending applica- 60 layer may be formed using an electron injection material , 
tion WO2017 / 072678 , which is incorporated herein by ref- which generally acts to facilitate the injection of electrons by 
erence in its entirety . the cathode . 

While various embodiments have been described above For example , an OLED device may be an AMOLED 
wherein a region of the patterning coating 110 is treated device , a passive - matrix OLED ( PMOLED ) device , or an 
while other region ( s ) of the patterning coating 110 remains 65 OLED lighting panel or module . Furthermore , the opto 
untreated , different regions of the patterning coating 110 electronic device may be a part of an electronic device . For 
may be subjected to different treatments or treatment con- example , the opto - electronic device may be an OLED dis 



US 11,043,636 B2 
17 18 

play module of a computing device , such as a smartphone , region corresponding to the opening defined by the PDL 
a tablet , a laptop , or other electronic device such as a 260. In some embodiments wherein the optoelectronic 
monitor or a television set . device 200 is an OLED device , the semiconducting layer 

It will also be appreciated that organic opto - electronic 250 includes one or more organic semiconducting layers . 
devices may be formed on various types of base substrates . 5 For example , the semiconducting layer 250 may include an 
For example , a base substrate may be a flexible or rigid emissive layer . In some embodiments , the semiconducting 
substrate . The base substrate may include , for example , layer 250 includes a hole injection layer , an electron block 
silicon , glass , metal , polymer ( e.g. , polyimide ) , sapphire , or ing layer , a hole transport layer , an emissive layer , an 
other materials suitable for use as the base substrate . electron transport layer , an electron injection layer , and any 

In one aspect , a method for manufacturing an opto- 10 combinations of the foregoing . In some embodiments , the 
electronic device is provided . The method includes provid- semiconducting layer 250 is deposited using a thermal 
ing a substrate . The substrate includes an emissive region evaporation process . In some embodiments , a shadow mask 
and a non - emissive region . The emissive region further is used in conjunction with such thermal evaporation process 
includes a first electrode and a second electrode , and a to selectively deposit the semiconducting layer 250. The 
semiconducting layer disposed between the first electrode 15 device 200 also includes a second electrode 270 disposed 
and the second electrode . The method includes depositing a over the semiconducting layer 250. For example , the second 
patterning coating onto the substrate . The patterning coating electrode 270 may be a cathode . The second electrode 270 
is deposited to cover both the emissive region and the may include various materials used to form light transmis 
non - emissive region . The method includes treating the pat- sive conductive layers or coatings . For example , the second 
terning coating disposed in the non - emissive region . By 20 electrode 270 may include transparent conducting oxides 
treating the patterning coating , the initial sticking probabil- ( TCOs ) , metallic or non - metallic thin films , and any com 
ity of the patterning coating with respect to a conductive bination thereof . The second electrode 270 may further 
coating material is increased in the non - emissive region . The include two or more layers or coatings . For example , such 
method includes depositing a conductive coating , where the layers or coatings may be distinct layers or coatings dis 
conductive coating covers the non - emissive region . The 25 posed on top of one another . The second electrode 270 may 
conductive coating includes the conductive coating material . include various materials including , for example , indium tin 
FIGS . 9 to 12 illustrate various stages of a method for oxide ( ITO ) ; zinc oxide ( ZnO ) ; other oxides containing 

manufacturing an opto - electronic device 200 according to an indium , zinc ( Zn ) , and / or gallium ( Ga ) ; magnesium ( Mg ) ; 
embodiment . Referring to FIG . 9 , the opto - electronic device aluminum ( Al ) ; ytterbium ( Yb ) ; silver ( Ag ) ; Zn ; cadmium 
200 is illustrated as including a thin film transistor ( TFT ) 30 ( Cd ) ; and any combinations thereof , including alloys con 
substrate 230. The TFT substrate 230 includes one or more taining any of the foregoing materials . For example , the 
TFTs 232 formed therein . For example , such TFTs 232 may second electrode 270 may include a Mg : Ag alloy , a Mg : Yb 
be formed by depositing and patterning a series of thin films alloy , or a combination thereof . For a Mg : Ag alloy or a 
when fabricating the TFT substrate 230. The TFT substrate Mg : Yb alloy , the alloy composition may range from about 
230 may include , for example , one or more top - gate TFTs , 35 1 : 9 to about 9 : 1 by volume . In other examples , the second 
one or more bottom - gate TFTs , and / or other TFT structures . electrode 270 may include a Yb / Ag bilayer coating . For 
A TFT may be an n - type TFT or a p - type TFT . Examples of example , such bilayer coating may be formed by depositing 
TFT structures include those including amorphous silicon a ytterbium coating , followed by a silver coating . The 
( a - Si ) , indium gallium zinc oxide ( IGZO ) , and low - tempera- thickness of the silver coating may be greater than the 
ture polycrystalline silicon ( LTPS ) . 40 thickness of the ytterbium coating or vice versa . In yet 
A first electrode 240 is provided on the TFT substrate 230 another example , the second electrode 270 is a multi - layer 

to be in electrical contact with the one or more TFTs 232. For cathode including one or more metallic layers and one or 
example , the first electrode 240 may be an anode . A pixel more oxide layers . In yet another example , the second 
definition layer ( PDL ) 260 is also provided on the surface of electrode 270 may include a fullerene and magnesium . For 
the TFT substrate 230 , such that the PDL 260 covers the 45 example , such coating may be formed by depositing a 
surface of the TFT substrate 230 as well as an edge or a fullerene coating followed by a magnesium coating . In 
perimeter of the first electrode 240. The PDL 260 defines an another example , a fullerene may be dispersed within a 
opening through which a surface of the first electrode 240 is magnesium coating to form a fullerene - containing magne 
exposed . The opening defined by the PDL 260 generally sium alloy coating . Examples of such coatings are further 
corresponds to an emissive region 210 of the device 200. For 50 described in US Patent Application Publication No. US 
example , the device 200 may include a plurality of openings 2015/0287846 ( published Oct. 8 , 2015 ) and in PCT Publi 
defined by the PDL 260 , and each opening may correspond cation No. WO2018 / 033860 ( PCT Application No. PCT / 
to a pixel or subpixel region of the device 200. The region IB2017 / 054970 filed Aug. 15 , 2017 ) , which are incorporated 
of the device 200 in which the PDL 260 is provided herein by reference in their entireties . In some embodiments , 
generally corresponds to a non - emissive region 220. 55 the deposition of the second electrode 270 is performed 
Accordingly , the emissive region 210 may be arranged using an open mask or without a mask . For example , the 
adjacent to the non - emissive region 220 in the device 200 . second electrode 270 may be formed as a common electrode 
A semiconducting layer 250 is provided in at least the by subjecting the exposed top surfaces of the PDL 260 and 
emissive region 210 of the device 200. The semiconducting the semiconducting layer 250 to an evaporated flux of a 
layer 250 may also optionally be provided in the non- 60 material for forming the second electrode 270. Accordingly , 
emissive region 220 of the device 200. For example , the at least in some embodiments , the second electrode 270 may 
semiconducting layer 250 may be formed as a common layer be provided in both the emissive region 210 and the non 
using an open mask or mask - free deposition process , such emissive region 220 . 
that the semiconducting layer 250 is disposed both in the FIG . 10 illustrates a patterning coating 110 being disposed 
emissive region 210 and the non - emissive region 220. As 65 over the second electrode 270. In some embodiments , the 
illustrated , the semiconducting layer 250 may be deposited deposition of the patterning coating 110 is performed using 
over the exposed surface of the first electrode 240 in the an open mask or without a mask . For example , the patterning 
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coating 110 may be deposited by subjecting the exposed top FIG . 12 illustrates the deposition of a conductive coating 
surface of the second electrode 270 to an evaporated flux of 121. The conductive coating 121 is deposited over the 
a material for forming the patterning coating 110. In other second region 114 of the patterning coating 110 in the 
embodiments , the patterning coating 110 may be formed by non - emissive region 220 of the device 200. In some embodi 
other surface coating methods and techniques including spin 5 ments , the deposition of the conductive coating 121 is 
coating , dip coating , printing ( including ink jet printing ) , conducted by directing an evaporated flux of a material for 
spray coating , OVPD , LITI patterning , PVD , including forming the conductive coating 121 towards the surfaces of 
sputtering , chemical vapor deposition ( CVD ) , and combi- the first region 112 and the second region 114 of the 
nations thereof . In the illustrated embodiment , the patterning patterning coating 110. For example , an evaporator source 
coating 110 , when untreated , generally acts as a nucleation 10 may be used to generate the evaporated flux of the conduc 
inhibiting coating . In other words , the patterning coating 110 tive coating material , and direct the evaporated flux such that 
exhibits a relatively low affinity or initial sticking probabil- it is incident on both treated region ( e.g. , second region 114 ) 
ity towards deposition of a conductive coating material and untreated region ( e.g. , first region 112 ) of the device 
when untreated . As illustrated in FIG . 10 , the patterning 200. However , since a surface of the untreated patterning 
coating 110 is deposited over , and in direct contact with , the 15 coating 110 in the first region 112 exhibits a relatively low 
second electrode 270 in some embodiments . initial sticking coefficient compared to that of the treated 
FIG . 11 illustrates a portion of the patterning coating 110 patterning coating 110 in the second region 114 , the con 

being treated . Specifically , the portion of the patterning ductive coating 121 selectively deposits onto areas of the 
coating 110 disposed in the non - emissive region 220 is device 200 where the untreated patterning coating 110 is not 
treated to increase the initial sticking probability or affinity 20 present . In this way , the conductive coating 121 may be 
towards deposition of the conductive coating material selectively deposited on the portion of the device 200 
thereon . Upon selectively treating the patterning coating corresponding to the second region 114 of the patterning 
110 , a first region 112 and a second region 114 of the coating 110 , while keeping the first region 112 substantially 
patterning coating 110 are formed . In the illustrated embodi- free of , or uncovered by , the conductive coating 121. In 
ment , the first region 112 corresponds to a portion of the 25 some embodiments , the conductive coating 121 is deposited 
patterning coating 110 which has not been treated ( e.g. , on top of , and in direct contact with , the second region 114 
untreated portion ) , and the second region 114 corresponds to of the patterning coating 110. While the conductive coating 
a portion of the patterning coating 110 which has been 121 is illustrated as being deposited to selectively cover the 
treated ( e.g. , treated portion ) . In the illustrated embodiment , second region 114 of the patterning coating 110 , in other 
the first region 112 is disposed in the emissive region 210 of 30 embodiments , the conductive coating 121 may additionally 
the device 200 and the second region 114 is disposed in the cover or overlap a portion of the first region 112 , such as for 
non - emissive region 220 of the device 200. As would be example a region corresponding to a portion of the buffer 
appreciated , the second region 114 generally exhibits a region 215. In another embodiment , a portion of the second 
higher initial sticking probability or affinity than the first region 114 may be exposed from or uncovered by the 
region 112. Various processes and techniques for treating the 35 conductive coating 121. While a cross - sectional profile of 
patterning coating 110 have been described in the foregoing , the conductive coating 121 at an edge is illustrated as 
and any such processes and techniques may be used to treat extending substantially vertically in the embodiment of FIG . 
the patterning coating 110 in the illustrated embodiment . In 12 , it will be appreciated that such profile may differ in other 
some embodiments , the patterning coating 110 may be embodiments . For example , the edge profile may include 
treated by exposing a portion of the patterning coating 110 40 curved , linear , vertical , horizontal , and / or angled segments 
arranged in the non - emissive region 220 to an electromag- or portions . 
netic radiation . For example , such treatment may be per- The conductive coating 121 may act as an auxiliary 
formed using a mask , such as a photomask , or a laser . In electrode or a busbar for the device 200. Accordingly , the 
some embodiments , a buffer region 215 may be provided in conductive coating 121 may be in electrical contact with the 
the non - emissive region 220. For example , the patterning 45 second electrode 270. In such embodiments , the sheet resis 
coating 110 in the buffer region 215 may be left untreated or tance of the conductive coating 121 may be less than the 
partially treated . The buffer region 215 may generally be sheet resistance of the second electrode 270 , and thus by 
arranged adjacent to , or immediately adjacent to the emis- electrically contacting the conductive coating 121 with the 
sive region 210. In some applications , it may be advanta- second electrode 270 , the effective sheet resistance of the 
geous to provide the buffer region 215 to reduce the likeli- 50 second electrode 270 may be reduced . For example , a 
hood of the treatment for the patterning coating 110 affecting thickness of the conductive coating 121 may be greater than 
other layers , coatings , and / or structures of the device 200 . a thickness of the second electrode 270 to attain a lower 
Without wishing to be bound by any particular theory , it is sheet resistance , for example , at least about 1.1 times 
postulated that portions of the device 200 , such as for greater , at least about 1.3 times greater , at least about 1.5 
example the semiconducting layer 250 and the TFT 232 , 55 times greater , or at least about 2 times greater . 
may be susceptible to exposure to certain electromagnetic Particularly in a top - emission AMOLED device , it is 
radiations which may cause materials forming such layers desirable to deposit a relatively thin layer of the second 
and structures to degrade and / or the performance of the electrode 270 to reduce optical interference ( e.g. , attenua 
device 200 to be altered as a result of such exposure . By tion , reflection , diffusion , and so forth ) due to the presence 
providing the buffer region 215 , the likelihood of undesir- 60 of the second electrode 270 in the optical path of the light 
able changes occurring to the device 200 is reduced . In some emitted by such device . However , a reduced thickness of the 
embodiments , the device 200 may include a shielding ele- second electrode 270 generally increases a sheet resistance 
ment for reducing the penetration of electromagnetic radia- of the second electrode 270 , thus reducing the performance 
tion to the TFT substrate 230. For example , such shielding and efficiency of the OLED device 200. By providing the 
element may be provided in the non - emissive region 220 of 65 conductive coating 121 that is electrically connected to the 
the device 200. In some embodiments , the PDL 260 may act second electrode 270 , the sheet resistance and thus the IR 
as , or form a portion of , such shielding element . drop associated with the second electrode 270 can be 
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decreased . Furthermore , by selectively depositing the con- 110 such that it does not exhibit significant absorption in the 
ductive coating 121 to cover certain regions of the device wavelength range corresponding to the emission wavelength 
area while other regions remain uncovered , optical interfer- of such device 200. For example , the patterning coating 110 
ence due to the presence of the conductive coating 121 may may have an optical absorption of about 25 percent or less , 
be controlled and / or reduced . In the illustrated embodiment , 5 about 20 percent or less , about 15 percent or less , about 10 
for example , the emissive region 210 is substantially free of , percent or less , about 5 percent or less , about 3 percent or or is uncovered by , the conductive coating 121 such that the less , or about 2 percent or less in the wavelength range 
light emission from the device 200 is not attenuated or corresponding to the emission wavelength of the device 200 . negatively affected by the presence of the conductive coat For example , such wavelength range may correspond to ing 121. While the second region 114 of the patterning 10 wavelengths from about 420 nm to about 700 nm , or from coating 100 is illustrated as being arranged at the interface about 440 nm to about 650 nm . In other examples , such between the conductive coating 121 and the second elec 
trode 270 , it will be appreciated that the presence of the wavelength range may correspond to the emission wave 
patterning coating 110 may not prevent or substantially lengths associated with each color such as , for example , 
inhibit the conductive coating 121 from becoming electri- 15 from about 440 nm to about 475 nm for blue emission , from 
cally connected to the second electrode 270. For example , about 520 nm to about 555 nm for green emission , and from 
the presence of a relatively thin film of the patterning coating about 610 nm to about 650 nm for red emission . 
110 between the conductive coating 121 and the second In some embodiments , the patterning coating 110 is light 
electrode 270 may still sufficiently allow a current to pass transmissive or substantially transparent at least in its 
therethrough , thus allowing a sheet resistance of the second 20 untreated form . Accordingly , referring to the embodiment of 
electrode 270 to be reduced . FIG . 12 , the first region 112 of the patterning coating 110 

In some embodiments , the patterning coating 110 may be may be light transmissive or substantially transparent . In 
formed as a relatively thin coating to allow the second some embodiments , the patterning coating 110 is formed to 
electrode 270 and the conductive coating 121 to be electri- be light transmissive or substantially transparent by forming 
cally connected to each other without significant electrical 25 the patterning coating 110 using a patterning coating mate 
resistance . For example , the patterning coating 110 may rial exhibiting a relatively low optical absorption . In some 
have a thickness of about 100 nm or less , about 80 nm or embodiments , the patterning coating 110 is formed as a 
less , about 50 nm or less , about 40 nm or less , about 30 nm relatively thin coating . In this way , the light transmittance 
or less , about 25 nm or less , about 20 nm or less , about 15 through the patterning coating 110 may be enhanced while 
nm or less , about 10 nm or less , or about 5 nm or less . For 30 allowing the second electrode 270 and the conductive coat 
example , the patterning coating 110 may have a thickness ing 121 to be electrically connected to one another without 
from about 1 nm to about 30 nm , from about 1 nm to about significant electrical resistance due to the presence of the 
25 nm , from about 1 nm to about 20 nm , from about 1 nm patterning coating 110 . 
to about 15 nm , from about 1 nm to about 10 nm , from about In some embodiments , the patterning coating 110 
5 nm to about 15 nm , or from about 5 nm to about 10 nm . 35 includes , or is formed by , a patterning coating material 

In some embodiments , the patterning coating 110 is light exhibiting absorption in a portion of the visible wavelengths 
transmissive or substantially transparent . In some embodi- of the electromagnetic spectrum . For example , such pattern 
ments , the patterning coating 110 does not exhibit significant ing coating material may absorb light having a wavelength 
absorption in the visible portion of the electromagnetic less than about 550 nm , less than about 500 nm , less than 
spectrum . For example , the visible portion of the electro- 40 about 450 nm , less than about 430 nm , or less than about 410 
magnetic spectrum may generally correspond to wave- nm . For example , the patterning coating 110 formed using 
lengths from about 390 nm to about 700 nm . In some such patterning coating material may allow the patterning 
embodiments , the patterning coating 110 may have an coating 110 to be treated by exposure to light having a longer 
optical absorption of about 25 percent or less , about 20 wavelength of , for example , greater than about 360 nm , 
percent or less , about 15 percent or less , about 10 percent or 45 greater than about 380 nm , greater than about 390 nm , 
less , about 5 percent or less , about 3 percent or less , or about greater than about 400 nm , or greater than about 420 nm , or , 
2 percent or less in the visible portion of the electromagnetic for example , from about 360 nm to about 550 nm , from 
spectrum . For example , the optical absorption may be cal- about 360 nm to about 500 nm , from about 360 nm to about 
culated as an average optical absorption taken across the 460 nm , or from about 380 nm to about 450 nm to modify 
wavelength range of between about 390 nm and about 700 50 the affinity or initial sticking probability of a portion of the 
nm . Alternatively , the optical absorption may be determined patterning coating 110. In some cases , it may be advanta 
by measuring the absorption at certain wavelengths falling geous to treat the patterning coating 110 using light having 
within the visible portion of the electromagnetic spectrum . a longer wavelength to reduce the likelihood of such light 
For example , the optical absorption may be measured at a damaging the device 200 or portions thereof , such as the 
wavelength of about 400 nm , about 450 nm , about 500 nm , 55 TFT 232 , for example . The absorption of light emitted by the 
about 550 nm , about 600 nm , about 650 nm , or about 700 emissive region 210 of the device 200 due to the presence of 
nm . It may be particularly desirable for the patterning the patterning coating 110 may be reduced by forming the 
coating 110 to be light transmissive or substantially trans- patterning coating 110 as a relatively thin coating having , for 
parent in embodiments wherein the pattering coating 110 is example , a thickness from about 1 nm to about 30 nm , from 
disposed over the emissive region 210 of the device 200. In 60 about 3 nm to about 25 nm , from about 5 nm to about 20 nm , 
such embodiments , the patterning coating 110 exhibiting from about 5 nm to about 15 nm , or from about 5 nm to 
low optical absorption may not significantly interfere or about 10 nm . 
absorb the light emitted by the device 200 , and therefore In some embodiments , the device 200 further includes 
may be particularly desirable . In some embodiments additional coatings and / or elements such as , for example , an 
wherein the patterning coating 110 is disposed over the 65 outcoupling layer , a color filter , optical compensation films , 
emissive region 210 of the device 200 that is an AMOLED a circular polarizer , a quarter wave plate , an encapsulation 
device , it may be desirable to form the patterning coating coating including thin film encapsulation ( TFE ) layers , a 
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barrier film , an adhesive including a optically clear adhesive or opaque , since the presence of a thick coating would 
( OCA ) , and a touch sensing element . generally result in significant absorption of light . In some 
FIG . 13 illustrates a top view of the device 200 according embodiments wherein the conductive coating acts as an 

to one embodiment wherein the device 200 includes a auxiliary electrode for an AMOLED device , the thickness of 
plurality of emissive regions 210. For example , the device 5 the conductive coating may , for example , be from about 60 
200 may be an AMOLED device and each of the emissive nm to about 5 um , from about 80 nm to about 3 um , from regions 210 may correspond to a pixel or subpixel of such about 100 nm to about 1 um , from about 150 nm to about 1 device . For example , the emissive regions 210 may be um , from about 200 nm to about 800 nm , or from about 250 configured to emit light of different colors such as red , green , nm to about 500 nm . blue , and white . The neighboring emissive regions 210 are 10 In another embodiment , a conductive coating may be separated by a non - emissive region 220. In some embodi 
ments , a cross - section of the device 200 taken along line I - I substantially transparent or transmissive in the visible wave 
in FIG . 13 may correspond to the cross - section illustrated in length range of the electromagnetic spectrum . For example , 
the embodiment of FIG . 12 . a relatively thin conductive coating having an average 
FIG . 14 is a schematic illustration of an AMOLED device 15 thickness of about 60 nm or less , about 50 nm or less , about 

200 ' having a diamond pixel arrangement according to one 40 nm or less , about 30 nm or less , about 20 nm or less , or 
embodiment . The device 200 ' includes a plurality of PDLs about 10 nm or less may be substantially transparent or light 
260 and emissive regions 2912 ( sub - pixels ) disposed transmissive . In another example , a conductive coating may 
between neighboring PDLs 260. The emissive regions 2912 be semi - transparent . For example , a conductive coating 
include those corresponding to first sub - pixels 210 , which 20 having an average thickness from about 30 nm to about 200 
may , for example , correspond to blue sub - pixels , second nm , about 40 nm to about 150 nm , about 50 nm to about 100 
sub - pixels 210a , which may , for example , correspond to nm , or about 50 nm to about 80 nm may allow partial 
green sub - pixels , and third sub - pixels 2106 , which may , for transmission of light therethrough , thus resulting in a semi 
example , correspond to red sub - pixels . As would be appre- transparent coating . 
ciated , the regions between the emissive regions 2912 or 25 In some embodiments , a conductive coating may be 
subpixels 210 , 210a , and 210b constitute the non - emissive electrically conductive . In some embodiments , the conduc 
regions . In some embodiments , a cross - section of the device tive coating includes , or is formed by , a metallic material . 
200 ' taken along line II - II in FIG . 14 may correspond to the A deposition source material used to deposit a conductive 
cross - section illustrated in the embodiment of FIG . 12 . coating may be a mixture or a compound , and , in some 

It will be appreciated that AMOLED device 200 , 200 ' may 30 embodiments , at least one component of the mixture or 
include any number of emissive regions or subpixels . For compound is not deposited on a substrate during deposition 
example , the device 200 , 200 ' may include a plurality of ( or is deposited in a relatively small amount compared to , for 
pixels , wherein each pixel includes 2 , 3 , or more subpixels . example , magnesium ) . In some embodiments , the source 
Furthermore , the specific arrangement of the pixels or sub- material may be a copper - magnesium ( Cu - Mg ) mixture or 
pixels with respect to other pixels or subpixels may be varied 35 a Cu — Mg compound . In some embodiments , the source 
depending on the device design . For example , the subpixels material for a magnesium deposition source includes mag 
may be arranged according to suitable arrangement schemes nesium and a material with a lower vapor pressure than 
such as RGB side - by - side , diamond , or PenTile® . magnesium , such as , for example , Cu . In other embodi 
At least some of the above embodiments have been ments , the source material for a magnesium deposition 

described in reference to various layers or coatings , includ- 40 source is substantially pure magnesium . Specifically , sub 
ing a patterning coating and a conductive coating being stantially pure magnesium can exhibit substantially similar 
formed using an evaporation process . As will be understood , properties ( e.g. , initial sticking probabilities on coatings ) 
an evaporation process is a type of PVD process where one compared to pure magnesium ( 99.99 % and higher purity 
or more source materials are evaporated or sublimed under magnesium ) . Purity of magnesium may be about 95 % or 
a low pressure ( e.g. , vacuum ) environment and deposited on 45 higher , about 98 % or higher , about 99 % or higher , about 
a target surface through de - sublimation of the one or more 99.9 % or higher , about 99.99 % or higher , or about 99.999 % 
evaporated source materials . A variety of different evapora- or higher . Deposition source materials used to deposit a 
tion sources may be used for heating a source material , and , conductive coating may include other metals in place of , or 
as such , it will be appreciated that the source material may in combination with , magnesium . For example , a source 
be heated in various ways . For example , the source material 50 material may include high vapor pressure materials , such as 
may be heated by an electric filament , electron beam , ytterbium ( Yb ) , cadmium ( Cd ) , zinc ( Zn ) , or any combina 
inductive heating , or by resistive heating . tion thereof . 

In some embodiments , a conductive coating may include Furthermore , it will be appreciated that processes of 
magnesium . For example , the conductive coating may be various embodiments may be performed on surfaces of 
pure or substantially pure magnesium . In other embodi- 55 various organic or inorganic materials used as an electron 
ments , the conductive coating may include high vapor injection layer , an electron transport layer , an electrolumi 
pressure materials , such as ytterbium ( Yb ) , cadmium ( Cd ) , nescent layer , and / or a PDL of an organic opto - electronic 
zinc ( Zn ) , or any combination thereof . device . Examples of such materials include organic mol 

In one embodiment , a conductive coating may be sub- ecules as well as organic polymers such as those described 
stantially non - transmissive or opaque in the visible wave- 60 in PCT Publication No. WO 2012/016074 . It will also be 
length range of the electromagnetic spectrum . For example , understood by persons skilled in the art that organic mate 
a relatively thick conductive coating having an average rials doped with various elements and / or inorganic com 
thickness of about 60 nm or greater , about 80 nm or greater , pounds may still be considered to be an organic material . It 
about 100 nm or greater , about 150 nm or greater , about 200 will further be appreciated by those skilled in the art that 
nm or greater , about 400 nm or greater , about 500 nm or 65 various organic materials may be used , and the processes 
greater , about 600 nm or greater , about 800 nm or greater , or described herein are generally applicable to an entire range 
about 1 um or greater may be substantially non - transmissive of such organic materials . 
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It will also be appreciated that an inorganic substrate or 110 in the first region 112 and the thickness of the patterning 
surface can refer to a substrate or surface primarily including coating 110 in the second region 114 may substantially be 
an inorganic material . For greater clarity , an inorganic identical to one another , such as where the former is within 
material will generally be understood to be any material that + 10 % of the latter , or within 25 % , within + 4 % , within + 3 % , 
is not considered to be an organic material . Examples of 5 within + 2 % , or within 1 % . In some embodiments , the 
inorganic materials include metals , glasses , and minerals . thickness of the patterning coating 110 is unchanged upon 
Other examples of surfaces on which the processes accord- treating the patterning coating 100 . 
ing to the present disclosure may be applied include those of FIG . 15 illustrates a cross - sectional view of an AMOLED 
silicon or silicone - based polymers , inorganic semiconductor device 200 " according to one embodiment wherein the 
materials , electron injection materials , salts , metals , and 10 semiconducting layer 250 is deposited outside of the emis 
metal oxides . sive region 210 and an outcoupling layer 280 is provided 

It will be appreciated that a substrate may include a over the first region 112 of the patterning coating 110 and the 
semiconductor material , and , accordingly , a surface of such conductive coating 121. Specifically in the embodiment of 
a substrate may be a semiconductor surface . A semiconduc- FIG . 15 , the semiconducting layer 250 is deposited both in 
tor material may be described as a material which generally 15 the emissive region 210 and the non - emissive region 220 of 
exhibits a band gap . For example , such a band gap may be the device 200 " . For example , the semiconducting layer 250 
formed between a highest occupied molecular orbital may be deposited using a shadow mask having an aperture 
( HOMO ) and a lowest unoccupied molecular orbital which is larger than the emissive region 210 of the device 
( LUMO ) . Semiconductor materials thus generally possess 200 " . In this way , the semiconducting layer 250 may cover 
electrical conductivity that is less than that of a conductive 20 a portion of the PDL 260 in the non - emissive region 220. In 
material ( e.g. , a metal ) but greater than that of an insulating another example , the semiconducting layer 250 may be 
material ( e.g. , a glass ) . It will be understood that a semi- deposited using an open mask or without a mask as a 
conductor material may be an organic semiconductor mate- common layer . For example , the device 200 " may be con 
rial or an inorganic semiconductor material . figured to emit substantially white light , and a color filter 

In some embodiments , a material for forming the pattern- 25 ( not shown ) may be provided to selectively transmit the 
ing coating 110 is physically and / or chemically modified corresponding color of the pixel or subpixel from each 
upon being treated . In some embodiments , a surface of the emissive region 210. In the embodiment of FIG . 15 , the 
patterning coating 110 is physically and / or chemically modi- outcoupling layer 280 is illustrated as being provided in the 
fied upon being treated . For example , the patterning coating emissive region 210 and the non - emissive region 220 of the 
110 may be treated by exposing the second region 114 to an 30 device 200 " . For example , the outcoupling layer 280 may be 
electromagnetic radiation while keeping the first region 112 formed as a common layer . In the illustrated embodiment , 
of the patterning coating 110 unexposed to such radiation . the outcoupling layer 280 covers , and is in direct contact 
For example , the second region 114 may be exposed UV with , the first region 112 of the patterning coating 110 and 
radiation in an oxygen - rich environment , such as in air . In the conductive coating 121. Specifically in such device 
this way , the surface of the patterning coating 110 disposed 35 configuration , the conductive coating 121 is arranged 
in the second region 114 may be chemically reacted to between the second region 114 of the patterning coating 110 
functionalize the surface with oxygen species . For example , and the outcoupling layer 280 . 
oxygen species such as elemental oxygen ( 0 ) and / or FIG . 16 illustrates a portion of an AMOLED device 200 " 
hydroxyl group ( OH ) may be chemically bonded to the according to yet another embodiment wherein the AMOLED 
surface of the patterning coating 110 in the treated second 40 device 200 ' " includes a plurality of light transmissive 
region 114 , thereby increasing the affinity or initial sticking regions . As illustrated , the AMOLED device 200 " includes 
probability of such surface to evaporated flux of a conduc- a plurality of pixels 201 and an auxiliary electrode formed 
tive coating material . In such embodiments , the concentra- by a conductive coating 121 disposed between neighboring 
tion of an oxygen species on a surface in the second region pixels 201. Each pixel 201 includes a subpixel region 203 , 
114 is greater than a concentration of the oxygen species on 45 which further includes a plurality of subpixels 210 , 210a , 
a surface in the first region 112 , such as , for example , at least 210b , and a light transmissive region 205. For example , the 
about 1.1 times greater , at least about 1.3 times greater , at subpixel 210 may correspond to a red subpixel , the subpixel 
least about 1.5 times greater , or at least about 2 times greater . 210a may correspond to a green subpixel , and the subpixel 
Without wishing to be bound by any particular theory , it is 210b may correspond to a blue subpixel . As will be 
postulated that , at least in some cases , subjecting the pat- 50 explained , the light transmissive region 205 is substantially 
terning coating 110 to such treatment may physically and / or transparent to allow light to pass through the device 200 " . 
chemically modify the surface while the remainder of the FIG . 17 illustrates a cross - sectional view of the device 
treated patterning coating 110 may be substantially 200 ' " taken along line III - III as indicated in FIG . 16. Briefly , 
unchanged . It is also postulated that , for example , such the device 200 ' " includes a TFT substrate 230 having a TFT 
treatment may modify the composition of the patterning 55 232 formed therein , and a first electrode 240 ( which may 
coating 110 in a portion of the patterning coating 110 also be referred to as an anode ) is formed on the TFT 
disposed within about 5 nm of the surface of the coating 110 , substrate 230. The anode 240 is in electrical communication 
within about 3 nm of the surface of the coating 110 , within with the TFT 232. APDL 260 is formed on the TFT substrate 
about 2 nm of the surface of the coating 110 , or within about 230 and covers edges of the anode 240. A semiconducting 
1 nm of the surface of the coating 110 , while the remainder 60 layer 250 is deposited to cover an exposed region of the 
of the coating 110 is substantially unchanged or unmodified . anode 240 and portions of the PDL 260. A second electrode 

In some embodiments , the patterning coating 110 is 270 ( which may also be referred to as a cathode ) is then 
formed integrally or continuously . Accordingly , in some deposited over the semiconducting layer 250. Next , a pat 
embodiments , the patterning coating 110 has a relatively terning coating is deposited to cover both an emissive region 
uniform thickness . For example , even after treating the 65 and a non - emissive region , including the light transmissive 
patterning coating 110 to form the first region 112 and the region 205 of the device 200 ' " . The patterning coating is then 
second region 114 , the thickness of the patterning coating treated to form the first region 112 and the second region 
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114. Specifically in the illustrated embodiment , the first Particularly in the case where the first region 112 is 
region 112 is disposed in the emissive region and the light formed such that its surface exhibits a relatively low affinity 
transmissive region 205 , while the second region 114 is or initial sticking probability against a material used to form 
disposed in a portion of the non - emissive region outside of the conductive coating 121 , there is a gap 301 formed 
the light transmissive region 205. For example , the second 5 between the overlapping , second portion 125 of the conduc 
region 114 may correspond to the non - emissive region of the tive coating 121 and the surface of the first region 112 . 
device 200 " wherein the second electrode 270 is provided , Accordingly , the second portion 125 of the conductive 
such that upon forming a conductive coating 121 thereon , coating 121 is not in direct physical contact with the first 
the conductive coating 121 and the second electrode 270 region 112 , but is spaced from the first region 112 by the gap 
may be electrically connected to each other . As explained 10 301 along the direction perpendicular to the underlying 

surface , as indicated by arrow 300. Nevertheless , the first above , by providing the first region 112 of the patterning portion 123 of the conductive coating 121 may be in direct coating exhibiting a lower affinity or initial sticking prob physical contact with the first region 112 at an interface or ability than the second region 114 , the deposition of the a boundary between the first region 112 and the second conductive coating 121 in the emissive region or the light 15 region 114 of the patterning coating . As illustrated the first transmissive region 205 of the device 200 ' " is substantially portion 123 of the conductive coating 121 may be disposed 
inhibited . Therefore , the light transmissive region 205 is over , and be in direct physical contact with , the second substantially free of any materials which may substantially region 114 of the patterning coating . 
affect the transmission of light therethrough . In particular , In some embodiments , the overlapping , second portion 
the TFT 232 and the conductive coating 121 are positioned 20 125 of the conductive coating 121 may laterally extend over 
outside the light transmissive region 205 such that these the first region 112 by a comparable extent as a thickness of 
components do not attenuate or impede light from being the conductive coating 121. For example , in reference to 
transmitted through the light transmissive region 205. Such FIG . 18 , a width W , ( or a dimension along a direction 
arrangement allows a viewer viewing the device 200 ' " from parallel to the underlying surface ) of the second portion 125 
a typical viewing distance to see through the device 200 ' " 25 may be comparable to a thickness t? ( or a dimension along 
when the pixels are off or are non - emitting , thus creating a a direction perpendicular to the underlying surface ) of the 
transparent AMOLED display device . In some embodi- first portion 123 of the conductive coating 121. For example , 
ments , the TFT 232 and / or the conductive coating 121 may a ratio of wz : t , may be in a range of about 1 : 1 to about 1 : 3 , 
be substantially transparent or light transmissive to allow about 1 : 1 to about 1 : 1.5 , or about 1 : 1 to about 1 : 2 . While the 
light to also be transmitted through such components or 30 thickness t , would generally be relatively uniform across the 
elements . conductive coating 121 , the extent to which the second 

In other embodiments , various layers or coatings , includ- portion 125 overlaps with the first region 112 ( namely , w2 ) 
ing the semiconducting layer 250 and the cathode 270 , may may vary to some extent across different portions of the 
cover a portion of the light transmissive region 205 if such surface . 
layers or coatings are substantially transparent . Alterna- 35 In another embodiment illustrated in FIG . 19 , the con 
tively , or in conjunction , the PDL 260 may be omitted from ductive coating 121 further includes a third portion 127 
the light transmissive region 205 , if desired . disposed between the second portion 125 and the first region 

It will be appreciated that pixel and subpixel arrange- 112 of the patterning coating . As illustrated , the second 
ments other than the arrangement illustrated in FIG . 16 may portion 125 of the conductive coating 121 laterally extends 
also be used , and the conductive coating 121 may be 40 over and is spaced from the third portion 127 of the 
provided in other regions of a pixel . For example , the conductive coating 121 , and the third portion 127 may be in 
conductive coating 121 may be provided in the region direct physical contact with the surface of the first region 112 
between the subpixel region 203 and the light transmissive of the patterning coating . A thickness tz of the third portion 
region 205 , and / or be provided between neighboring sub- 127 may be less , and , in some cases , substantially less than 
pixels , if desired . 45 the thickness ty of the first portion 123 of the conductive 

Various embodiments of the conductive coating 121 coating 121. Furthermore , at least in some embodiments , a 
formed according to the methods described above will now width W3 of the third portion 127 may be greater than the 
be described in further detail with reference to FIGS . 18 to width w? of the second portion 125. Accordingly , the third 
21. For example , various features of the conductive coating portion 127 may extend laterally to overlap with the first 
121 described in relation to these figures may be applicable 50 region 112 to a greater extent than the second portion 125 . 
to , and may be combined with , various other embodiments For example , a ratio of wz : t may be in a range of about 1 : 2 
of devices and methods described herein . to about 3 : 1 or about 1 : 1.2 to about 2.5 : 1 . While the 
FIG . 18 illustrates a portion of a device according to one thickness t , would generally be relatively uniform across the 

embodiment . The first region 112 and the second region 114 conductive coating 121 , the extent to which the third portion 
of the patterning coating are provided , and the conductive 55 127 overlaps with the first region 112 ( namely , w3 ) may vary 
coating 121 is illustrated as being deposited over the second to some extent across different portions of the surface . The 
region 114. The conductive coating 121 includes a first thickness tz of the third portion 127 may be no greater than 
portion 123 and a second portion 125. As illustrated , the first or less than about 5 % of the thickness t¡ of the first portion 
portion 123 of the conductive coating 121 covers the second 123. For example , tz may be no greater than or less than 
region 114 of the patterning coating , and the second portion 60 about 4 % , no greater than or less than about 3 % , no greater 
125 of the conductive coating 121 partially overlaps a than or less than about 2 % , no greater than or less than about 
portion of the first region 112 of the patterning coating . 1 % , or no greater than or less than about 0.5 % of t? . Instead 
Specifically , the second portion 125 is illustrated as over- of , or in addition to , the third portion 127 being formed as 
lapping the portion of the first region 112 in a direction that a thin film as shown in FIG . 19 , the material of the 
is perpendicular ( or normal ) to a surface onto which the 65 conductive coating 121 may form as islands or disconnected 
patterning coating and the conductive coating 121 are depos- clusters on a portion of the first region 112 of the patterning 
ited . coating . For example , such islands or disconnected clusters 
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may include features which are physically separated from Various layers and portions of a frontplane , including 
one another , such that the islands or clusters are not formed electrodes , the semiconducting layers , the pixel definition 
as a continuous layer . layer , the patterning coating and a capping layer may be 
FIG . 20 illustrates a yet another embodiment in which the deposited using any suitable deposition processes , including 

conductive coating 121 partially overlaps a portion of the 5 thermal evaporation and / or printing . It will be appreciated 
first region 112 of the patterning coating . As illustrated , the that , for example , a shadow mask may be used as appropri 
first portion 123 of the conductive coating 121 is in direct ate to produce desired patterns when depositing such mate 
physical contact with the surface of the first region 112 in the rials , and that various etching and selective deposition 
portion of the surface labelled 116. In this regard , the overlap processes may also be used to pattern various layers . 
in the portion 116 may be formed as a result of lateral growth 10 Examples of such methods include , but are not limited to , 
of the conductive coating 121 during an open mask or photolithography , printing ( including ink jet printing , vapor 
mask - free deposition process . More specifically , while the jet printing , screen printing , and reel - to - reel printing ) , 
surface of the first region 112 may exhibit a relatively low OVPD , and LITI patterning . 
initial sticking probability for the material of the conductive Suitable materials for use to form a patterning coating 
coating 121 and thus the probability of the material nucle- 15 include those exhibiting or characterized as having an initial 
ating on such surface is low , as the conductive coating 121 sticking probability for a material of a conductive coating of 
grows in thickness , the coating 121 may also grow laterally no greater than or less than about 0.1 ( or 10 % ) or no greater 
and may cover the portion 116 of the first region 112 as than or less than about 0.05 , and , more particularly , no 
illustrated in FIG . 20. In such embodiment , the conductive greater than or less than about 0.03 , no greater than or less 
coating 121 may be disposed over , and be in direct physical 20 than about 0.02 , no greater than or less than about 0.01 , no 
contact with , the second region 114 as well as the overlap greater than or less than about 0.08 , no greater than or less 
portion 116 of the first region 112 of the patterning coating . than about 0.005 , no greater than or less than about 0.003 , 

Referring to the embodiments illustrated in FIGS . 12 , 15 no greater than or less than about 0.001 , no greater than or 
and 18-20 , when the conductive coating 121 is formed in an less than about 0.0008 , no greater than or less than about 
AMOLED device , the second portion 125 and / or the third 25 0.0005 , or no greater than or less than about 0.0001 in its 
portion 127 of the conductive coating 121 may be provided " low affinity ” state , and in addition , exhibiting or charac 
in the buffer region 215 of such device . Additionally or terized as having an initial sticking probability for a material 
alternatively , the overlap portion 116 may be provided in the of a conductive coating of at least about 0.2 ( or 20 % ) , at least 
buffer region 215 . about 0.4 ( or 40 % ) , at least about 0.6 ( or 60 % ) , at least about 

It has been observed that , at least in some cases , conduct- 30 0.7 , at least about 0.75 , at least about 0.8 , at least about 0.9 , 
ing the open mask or mask - free deposition of the conductive at least about 0.93 , at least about 0.95 , at least about 0.98 , or 
coating 121 over a treated surface of the patterning coating at least about 0.99 in its “ high affinity ” state . 
can result in the formation of the conductive coating 121 In some embodiments , it may be particularly advanta 
exhibiting a tapered cross - sectional profile at or near the geous to use a patterning coating material wherein the initial 
interface between the conductive coating 121 and the first 35 sticking coefficient of the material in the “ high affinity ” state 
region 112 of the patterning coating . is greater than about 2 times , greater than about 5 times , 
FIG . 21 illustrates one embodiment in which the thickness greater than about 10 times , greater than about 15 times , 

of the conductive coating 121 is reduced at , near , or adjacent greater than about 20 times , greater than about 30 times , 
to the interface between the conductive coating 121 and the greater than about 50 times , or greater than about 100 times 
first region 112 due to the tapered profile of the conductive 40 the initial sticking coefficient in the “ low affinity ” state to 
coating 121. Specifically , the thickness of the conductive achieve selective deposition of a conductive coating . For 
coating 121 at or near the interface is less than the average example , in embodiments wherein a treated second region of 
thickness of the conductive coating 121. While the tapered a patterning coating has a higher affinity or initial sticking 
profile of the conductive coating 121 is illustrated as being probability than an untreated first region of the patterning 
curved or arched ( e.g. , with a convex shape ) in the embodi- 45 coating , an initial deposition rate of the evaporated conduc 
ment of FIG . 21 , the profile may be substantially linear or tive material on the treated second region may be at least or 
non - linear ( e.g. , with a concave shape ) in other embodi- greater than about 80 times , at least or greater than about 100 
ments . For example , the thickness of the conductive coating times , at least or greater than about 200 times , at least or 
121 may decrease in substantially linear , exponential , qua- greater than about 500 times , at least or greater than about 
dratic , or other manner in the region proximal to the inter- 50 700 times , at least or greater than about 1000 times , at least 
face . or greater than about 1500 times , at least or greater than 
A barrier coating ( not shown ) may be provided to encap- about 1700 times , or at least or greater than about 2000 times 

sulate the devices illustrated in the foregoing embodiments an initial deposition rate of the evaporated conductive mate 
depicting AMOLED display devices . As will be appreciated , rial on the surface of untreated first region . 
such a barrier coating may inhibit various device layers , 55 In some embodiments , suitable materials for use to form 
including organic layers and a cathode which may be prone a patterning coating include aromatic compounds . Examples 
to oxidation , from being exposed to moisture and ambient of suitable aromatic compounds include polycyclic aromatic 
air . For example , the barrier coating may be a thin film compounds including organic molecules which may option 
encapsulation formed by printing , CVD , sputtering , atomic ally include one or more heteroatoms , such as nitrogen ( N ) , 
layer deposition ( ALD ) , any combinations of the foregoing , 60 sulfur ( S ) , oxygen ( 0 ) , phosphorus ( P ) , fluorine ( F ) , and 
or by any other suitable methods . The barrier coating may aluminum ( Al ) . In some embodiments , a polycyclic aro 
also be provided by laminating a pre - formed barrier film matic compound includes organic molecules each including 
onto the devices using an adhesive . For example , the barrier a core moiety and at least one terminal moiety bonded to the 
coating may be a multi - layer coating comprising organic core moiety . A number of terminal moieties may be 1 or 
materials , inorganic materials , or combination of both . The 65 more , 2 or more , 3 or more , or 4 or more . In the case of 2 
barrier coating may further comprise a getter material and / or or more terminal moieties , the terminal moieties may be the 
a desiccant in some embodiments . same or different , or a subset of the terminal moieties may 
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be the same but different from at least one remaining layer divided into one of a first region and a second 
terminal moiety . In some embodiments , at least one terminal region each extending substantially laterally along the 
moiety is , or includes , a biphenylyl moiety . In some embodi- substrate ; and 
ments , at least one terminal moiety is , or includes , a phenyl a conductive coating covering substantially all of the 
moiety . In some embodiments , at least one terminal moiety 5 second region of the patterning coating , 
is , or includes , a tert - butylphenyl moiety . In some embodi- wherein the patterning coating of the first region has a first 
ments , at least one terminal moiety is , or includes , a cyclic initial sticking probability for a material of the conduc 
or polycyclic aromatic moiety . An example of a polycyclic tive coating , the patterning coating of the second region 
aromatic compound is TAZ , which refers to 3- ( 4 - biphenyl )- has a second initial sticking probability for the material 
4 - phenyl - 5 - tert - butylphenyl - 1,2,4 - triazole . of the conductive coating , and the second initial stick 

It will be appreciated that features described in various ing probability is different from the first initial sticking 
embodiments may also be applicable to , and be combined probability . 
with other features described in other embodiments . Unless 2. The device of claim 1 , wherein the second initial 
a context clearly indicates otherwise , it will also be appre- 15 sticking probability is greater than the first initial sticking 
ciated that features , components , and / or elements described probability . 
in singular forms may also be provided in plural forms and 3. The device of claim 1 , wherein the first region has a first 
vice versa . degree of crystallinity , the second region has a second 

As used herein , the terms “ substantially , ” “ substantial , ” degree of crystallinity , and the second degree of crystallinity 
“ approximately , ” and “ about ” are used to denote and 20 is greater than the first degree of crystallinity . 
account for small variations . When used in conjunction with 4. The device of claim 1 , wherein the first region is 
an event or circumstance , the terms can refer to instances in substantially free of the conductive coating . 
which the event or circumstance occurs precisely , as well as 5. The device of claim 1 , wherein the device is an 
instances in which the event or circumstance occurs to a opto - electronic device . 
close approximation . For example , when used in conjunc- 25 6. The device of claim 5 , wherein the device is an organic 
tion with a numerical value , the terms can refer to a range light emitting diode device . 
of variation of less than or equal to + 10 % of that numerical 7. The device of claim 6 , wherein the substrate comprises 
value , such as less than or equal to 15 % , less than or equal an emissive region and a non - emissive region . 
to + 4 % , less than or equal to 13 % , less than or equal to + 2 % , 8. The device of claim 7 , wherein the first region is 
less than or equal to 11 % , less than or equal to 10.5 % , less 30 arranged to cover the emissive region , and the second region 
than or equal to + 0.1 % , or less than or equal to + 0.05 % . is arranged to cover the non - emissive region . 

In the description of some embodiments , a component 9. The device of claim 8 , wherein the substrate further 
provided “ on ” or “ over ” another component , or " covering ” comprises a first electrode , a semiconducting layer , and a 
or which “ covers ” another component , can encompass cases second electrode disposed in the emissive region . 
where the former component is directly on ( e.g. , in physical 35 10. The device of claim 9 , wherein the semiconducting 
contact with ) the latter component , as well as cases where layer comprises an emissive layer . 
one or more intervening components are located between the 11. The device of claim 9 , wherein the substrate further 
former component and the latter component . comprises a thin film transistor , and the thin film transistor Additionally , amounts , ratios , and other numerical values is electrically connected with the first electrode . 
are sometimes presented herein in a range format . It can be 12. The device of claim 9 , wherein the second electrode 
understood that such range formats are used for convenience is electrically connected with the conductive coating . and brevity , and should be understood flexibly to include not 13. The device of claim 9 , wherein a sheet resistance of 
only numerical values explicitly specified as limits of a the conductive coating is less than a sheet resistance of the 
range , but also all individual numerical values or sub - ranges second electrode . 
encompassed within that range as if each numerical value 14. The device of claim 1 , wherein the patterning coating and sub - range is explicitly specified . comprises a first surface region and a second surface region , 

Although the present disclosure has been described with the first surface region being disposed in the first region , and 
reference to certain specific embodiments , various modifi- the second surface region being disposed in the second 
cations thereof will be apparent to those skilled in the art . region . 
Any examples provided herein are included solely for the 15. The device of claim 14 , wherein a concentration of an purpose of illustrating certain aspects of the disclosure and oxygen species in the second surface region is greater than are not intended to limit the disclosure in any way . Any a concentration of the oxygen species in the first surface 
drawings provided herein are solely for the purpose of region . 
illustrating certain aspects of the disclosure and may not be 16. The device of claim 1 , wherein the first region of the 
drawn to scale and do not limit the disclosure in any way . 55 patterning coating comprises a first material , and the second 
The scope of the claims appended hereto should not be region of the patterning coating comprises a second material 
limited by the specific embodiments set forth in the above different from the first material . 
description , but should be given their full scope consistent 17. The device of claim 16 , wherein an average molecular 
with the present disclosure as a whole . The disclosures of all weight of the first material is less than an average molecular 
documents recited herein are incorporated herein by refer- 60 weight of the second material . 
ence in their entirety . 18. The device of claim 1 , wherein the first region and the 

second region of the patterning coating are integrally formed 
The invention claimed is : with each other . 
1. A device comprising : 19. The device of claim 1 , wherein the conductive coating 
a substrate ; 65 comprises magnesium . 
a patterning coating covering at least a portion of the 20. A method of selectively depositing a conductive 

substrate , the patterning coating comprising a single coating , the method comprising : 

40 

45 

50 
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providing a substrate and a patterning coating covering a ( i ) a first electrode and a second electrode , and ( ii ) a 
surface of the substrate in a single layer ; semiconducting layer disposed between the first elec 

treating the patterning coating to divide it into form a first trode and the second electrode ; 
region having a first initial sticking probability for a depositing a patterning coating in a single layer covering 
conductive coating material , and a second region hav- 5 the emissive region and the non - emissive region ; 
ing a second initial sticking probability for the conduc treating a portion of the patterning coating covering the 
tive coating material ; and non - emissive region to increase an initial sticking prob depositing the conductive coating material to form the ability of the treated portion of the patterning coating ; conductive coating covering substantially all of the and second region of the patterning coating . depositing a conductive coating covering the non - emis 21. The method of claim 20 , wherein the second initial sive region . sticking probability is greater than the first initial sticking 32. The method of claim 31 , wherein the substrate com probability . 

22. The method of claim 20 , wherein treating the pattern prises the semiconducting layer arranged over the first 
ing coating comprises exposing the second region to an 15 electrode , and the second electrode arranged over the semi 
electromagnetic radiation . conducting layer . 

23. The method of claim 22 , wherein the electromagnetic 33. The method of claim 31 , wherein the second electrode 
radiation is ultraviolet radiation or extreme ultraviolet radia is disposed in both the emissive region and the non - emissive 
tion . region . 

24. The method of claim 22 , wherein the patterning 20 34. The method of claim 31 , wherein the patterning 
coating comprises a patterning coating material . coating is disposed over , and in direct contact with , the 

25. The method of claim 24 , wherein a wavelength of the second electrode . 
electromagnetic radiation substantially matches an absorp- 35. The method of claim 31 , wherein the emissive region 
tion wavelength of the patterning coating material . is arranged adjacent to the non - emissive region . 

26. The method of claim 20 , wherein , upon treating the 25 36. The method of claim 31 , wherein treating the portion 
patterning coating , a concentration of an oxygen species in of the patterning coating comprises exposing the portion of 
the second region is greater than a concentration of the the patterning coating to an electromagnetic radiation . 
oxygen species in the first region . 37. The method of claim 36 , wherein exposing the portion 

27. The method of claim 20 , wherein the patterning of the patterning coating to the electromagnetic radiation is coating comprises a patterning coating material , and , upon 30 performed using a mask or a laser . treating the patterning coating , the patterning coating mate 38. The method of claim 31 , wherein the conductive rial in the second region is polymerized . 
28. The method of claim 27 , wherein an average molecu coating is deposited over , and in direct contact with , the 

treated portion of the patterning coating covering the non lar weight of the patterning coating material in the first emissive region . region is less than an average molecular weight of the 35 39. The method of claim 31 , wherein depositing the patterning coating material in the second region . 
29. The method of claim 20 , wherein depositing the conductive coating comprises exposing both the treated 

conductive coating material comprises exposing both the portion of the patterning coating and a remaining portion of 
first region and the second region to an evaporated flux of the patterning coating to an evaporated flux of a conductive 
the conductive coating material to form the conductive 40 coating material to deposit the conductive coating covering 

the non - emissive region , while at least a portion of the coating covering the second region , while at least a portion 
of the first region remains uncovered by the conductive emissive region remains uncovered by the conductive coat 

ing . coating . 
30. The method of claim 20 , wherein depositing the 40. The method of claim 31 , wherein depositing the 

conductive coating material is performed using an open 45 conductive coating is performed using an open mask or 
mask or without a mask . without a mask . 

41. The method of claim 31 , wherein , upon depositing the 31. A method of manufacturing an opto - electronic device , 
the method comprising : conductive coating , the conductive coating is electrically 

connected with the second electrode . providing a substrate comprising an emissive region and 
a non - emissive region , the emissive region comprising : * 


